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Clf*JSl 3 WT<o (a) X«i (b) CjftSfii. ya 
ixmm L»4 DNA. 

( a ) K*IJ*# 1 T*t3 iX-g-isSlE^l r^DNA, 

(b) Tmztiz>i&gmmzi5\,^x&%< t 

[ If ^ 2 ] If 1 lE^^itfe^ hXMJ >V x >- 
F^ttTT-'W 7'U;?WXU i^rot-^-Mtt 

[|f^J!3] £J.T<0 (c) X« (d> lZ7sk2tL&, 9- 
S^-^-t lT{§igU4£DNA, 

( c ) mmn 2 t*«§ ti^mm^^ts d n a , 

(d) E?'J#-f-2-c-a§ix-i>^*i2?iJ(cfci>r^< t 

arav^ i)*r>?— 5^— vSttarW-f&DNA... 
[»*JS4 ] If 3 kXMJVy'xy 
F ^ttTO n A 7" 'J ^ XL, -*g 
tt&ttl.DNA, 

[ff^JS5] M#3«15gL<l42B«£>DNARtf/ 

xtiit 3 =gf t < ti 4 te«o dnai -tirtz fmm 

ffig^-tf y F * =? - tltz 

im&m 7 ] tmm 5 mmvmimm.mt^? 
K-r s c * ft®, t -r & m&s: y *<t* f wi^Ts-a. 

[^Bj^PSffl^lM 

[00 0 1 ] 

coo 0 2] 

±mm. fa-PS. scsfta, iwwiia. « 



• -f- j..^ 7 r >-x.>'7. ( Agrobacterium tumefaciens ) 
cOTi 7°yX 5 FT* H0)fg&<.7 ? — ^ S-ffl^S ,1 k tz J: 

[0003] ±IB^?B±<^^-^ 0 *>, 3S?SE*f C 

* t ^ < nfflfts at v ^ coiHzmmcom^? 9 — * 

ilfciKy^rf - FttMis&sfWoSil^rV^i t^'J^7° 
f - FM^**7)i«v^ii(C 7 * -A-f >f ( f ol di n 
g) $ft&t^fc&tfMKHT\ 7C3lwo^aiSttSrSS 

^BHItfe^T, ^'J^T-^ Fy^htci.«-<r^«tt 

[ooo4] ttibmsmzmm- is 
m3L^7?-&£ommmhttx£tz, u>>u psih 

Ha^ffl^-C t F^ifioA^ttfeEb^cO.-KU^T-^- F«t^ 

fjCCjfiST'ft-l. [T. L. Smith : Proc. Natl. Acad. Sc 
i. USA, 86: 7063 (1989)] fc*> s ifiIE4'«i»ftlJn«ig 

i<- 4 95- (Lentinula. edodes) (±. 

[0005] frcom^zismmTWcomixTJi^ 
m^mzxhmnmm^mmmt. ztttx\ Mira 

nda D.^*i, Xl^ Fo#"U— >- 3 VfttCiSVy is*. 
Jl—J+CO&W&Wl [Miranda D. van de Rhee, et.al.. 
Mol. Gen. Genet., 250, 252-258. (1996)] . Ming Peng 
^'xp? F Z37tiu—zy 3 ymz £hf?9 'rOWWfc 

m [Peng. M., et.al., Curr. Genet., 22, 53-59, (19 
92)] rtt, YanaiX W,-K!Jxf I,y/ij3-rt4£ 
IZXZt^flrcrmnt&Wi [Yanai. K. et. al., Biosc 
i. Biotech. Biochem., 60 . 472-475 (19%)] IZ1\,*X 
fgSL. Noel f,^'Jifby^ij3-;tSCJ:l. 
7 $ -y^? v-^KIeIS [Noel, T andlabarere. J. , 
Curr. Genet., 25 : 432-437 (1994), Noel, T. eta 
1., Theor. Appl. Genet.. 90: 1019-1027 (1995)] lZ 
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[0006] >W 9*<nm&<.99—%A&i%lfei>0>ti t 
lift? fit v*Sn&»-*Jfc. ^14Wi:-5iLt. W 

$8i&£<9 9-&lP6E.l%:^Zbtfmf hfii>. i/4 9 

irmzLmmtmmmt^? 9-b trot . w y-ras 

Ifefwrot- ^ — Xt<PriAil&F <r> 9 — S. ^ — 
SrfWBLfcpLC'*.?^— [Yanai et. al . , Biosci. Biot 
ech. Biochem. , 60, 472-475, 1996, ^R}f6-3 1 9 

P230] *^BJS$ixTV>&. L^L, 

fflv m: v-f ? rw&iu&te n -o tcm-^iza ^x. z<n 
w'm;mhmi*h#>x\&^ (^-nxt-?^ 909'vM. 

[0007] HRtc , x *m^mma i>tz b-tzm^ 
?m<9 ?-.*mm.Ltz u£mt>, mmvi 1-155 

568, W10-247470) 

[ 0 0 0 s 3 &*tt<z&w#nts&3mtz3&i 

¥mm£$mz-£&±Timfr^mmx'$>2> t^z. hti 
h. nxittxizi-vi/i—ej&m? (wiifWi 0-1 

7 4 5 S 6 ) ^*JBjjta^fiBfflt:^ifc:ieSL-C 
^S£fc£5"«$-£*S£$:fcT^£ (Kanda. et. al., 
Biosci. Biotech. Biochem., 60, 479-480. 1996, fell 

£>, a *&mt^m9*m±^mmm %a . P 2i4) . 

-&V9- 5 4— * -fflWii , #Htf£BK^7 b L 

xnmx-i>&t&z.t>ti&. LfrL.m&txizisj? 

* - fc*tr SMft*.*^ * —l£$a e>tiX v '^v \, 
[0009] 

~iz—9—$:-&ti%mt^9 9-. 9- 
[00 10] 

HWa^-S *-*H£«£*8i?-* i b iz&LV] 
L, *3MB*»jt-r*tcSo3t. 



•'( 3) 001-1 57586 (P200 1-1 57 5S6A) 
[0011] -f%b*^ *«JItt, IXFCO (a) Xii 

(b) <c^$iii>, ro^-^-htTJiagu^DN 

( a ) E?iJ#-t 1 $ it h @££?)J r#tfDNA s 

(b) wm*\ xm*ix&t&mimz&^x&%<b 

ot- ^-Sft ?r ^ 1 1, D N A ... £ 
(C , *MBJJi . ±ISD N At X F 'J >'>* x > h &&#T 
twf r-f XL, a^rn^-^-Jgtt&^TtS D 

[00 12] ££>tc, l;ATO (c) Xii (d) 

( c ) 2 T* $ *l & lsaie?lj * *tf D N A . 

( d ) K?iJ#-f - 2 S & iSMMffl iz is V ^ < t 

*f6l9ti. ±I5D NAt^h'Jyy'xy h^f^T 
DNA^tiet^-l,. 

[0 0 13] S4>(c, ±iee0Ta^-^-i: 

b ixmmin&DN zmimmmz.^? ? 
ikt.ixtzmmt^9 9-^mm^i> . 

[ 0 0 1 4 ] $ ^Z, *^HJ{5, ±l5H3Sfflffli^<^ 

±wmt^9 9-z-ktsB>mzmi*. m.mz^ mm 
F^i&^rasrtitt-rs . 

[0015] 

T/9-$ ^-9-mmcomm 

<05'±Sl^^*iU;i><7)tl^, ^— 5^-^— 
L^^^-C'*)^. 

[0016] *^HJ07 0 o ; E— ^— mf9— 5^— ^~ 
i±, >-f ^ Jrf-av-^— tlfif (KBPF1 0-174 
5S6) cDNA^ftg. H^WADNA7 
7*7 >J -COISM, 117-^ 7*5 <J -0>h<r>is4 9T^V 

>-r— if Mfc^-ys a d n a<t>#m, j ad n a«o 

E^5S . cDNAiJ-VADNA ^SJiJJtKfc: =t * 7 = 
[0017] ( 1 ) m R N A^WHAL^ cDN A?>fEM 
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is^fy- (Lentinulaedodes) A>tmRN ASrttitS-f 
h, mRNAOttffltt. ^<7)Srj£, HUlJaf U:/ (d 
T) -fc.n-u— XAyJ±i&^ 4 hXVTf (dT) 

— X-f ^/l-iS, &&V>J2: Novagen?±5D Straight. A's In 
mRNA Isolation Kit^fB^Tfi^ ZbtfX'% h, mRN 

[ o o i s ] <wc. cifti^sa^&isu «f«a*# 

ffftffift t . R N AtttBflS * SD^. T £ R N A ^fflifciti 

1ll*Mi*L. h?rU=?" (dT) yN-r^^Aar 

ffl^tlCflltS. tff'J A A+) MBftSttffl 
L . it itSi££ife#>*:f^ HIROtMSS' 2 - 3 BUI o m-r 

[00 19] suffix J: dfcWi^L^mRNA^T^TL-- 
RT- PC RSrfiV*. %t>tlizi"l fe'it 

n&ffivr?&. tMMunommi. prism Dy 

e Terminator Cycle Sequencing Ready Reaction kit, 
FS (Perkin Elmer) &fijivtfr5 <I t&TZ & . RT — 

[0020] ±XL7y4 V— £ JB^TRACE&tCj; 0 W 

<S£K5!l£i1MI-*-S. RACE^ti. Wiff 5' RACE Syste 
m for Rapid Amplification of cDNA EridsSX/' 3' RACE 

System for Rapid Amplification of cDNA Ends (Gibe 
oBRL) Jffl^TfT^Wtll.. 

[00 2 1] RACE^lc«J:oTJgit@$il^>-f 9dr+x3i/ 

T^n— —y-T'-r RACESfSgeo^o— #U 

{^'Original TA Cloning Kit (Invitrogen) SrfflWCff 
[00 22] (2) 7°n— 7*DNA<OfI 

ffi&ifrt> 2wm<7>mm.* v ^k^fi'77^7- 

[0023] HTyA-7— : 5'-T(C/T)CA(A/G) AT (A/C/T) 
GG(A/C/G/T) GG (.VC/G/T) AT (A/C/T) CA (C/T)GG-3' ( E5H 
##6 ) 

C7°7-Y V— : 5'-(A/G) (A/C/G/T)C(G/T) (A/G) TC (A/C/G/ 
T)AC(C/T)TG(A/C/G/T)GC(A/G)TG(.VG)TG-3' (§2?I]#-S§- 
7) 

[0024] Z?>2W&<7)* 'J 3% 9 lot f- K7 5 -f V 
-*il( 1 'CRT-PCR*fT^ 1 . ^^il^DN Affir^r 

ttH L rt: ft . ? d - - y i<>—?jzyyy 7 * n 



(N>GL. SQ01T9 4 ^-&t/'GL<C.SQOir^ 7- ) 

[0025] N>GL.SQ017° y -i V— : 5 ' -GCGCAGGAAATAAG 
CCAGTAGACAC-3' (ffi?iJ#-^S ) 
GL<C.SQ01^7-f : 5 ' -GCGTGGTGCATAAAGAAAAT-3' 

(IE?i|#-^9) 

[0026] ±Si2wm.<?>7°y4 -?~^mv^x%^tih 

650 bp<7)RT-PCRM1%Sr»ML^. ?o-->? J 
■f^. ^O— -y^'li, (5lJi.{i'0riginal TA Cloning ki 
t (Invitrogen) S-ffi^Tfr 5 Zbtl i X'%2>. %^>Ktz9 
d— yfrhyyXS. Hi^SL-Jt^, Eco RlM-fbtci^t 
-f >"^-h (RT-PCRift) ^01RL. ro-7't 

[0027] ( 3 ) RACE®gj3&»<>OX^ U --> 
^n-~ y^L^RACES^'c.. fnyf- te^fE-?cO 

WW 7'J ¥A *£-y a aS^ti_k!£2«3Btf)7' 

[0028] ( 4 ) RACES^J<7)^— vzLyyy? 
RACE^co^SiE^Jtov-kTti. ±ie (3) TH^ix*: 
?n->-A»^7?X5 KSrPKL, HflS^ y b ABI P 
RISM Dye Terminator Cycle Seqeuencing Ready React i 
on Kit, FS (Perkin Elmer^tM) ^^X^thZh 
tfX'^h. 

[0029] 3 (C^-D >-7— €Sg^ cDNA 

[0030] ( 5 ) W ^707-VADNASy'7-7A 
DNA7-f75 U — cr>mW 

ys£.DNA<7>mtemii. ±m ( 1 ) 

^co#. w^, am. ws, w**^^!**^- 

ffi*^t<tir»:M*?r0.25XMYPG^Ja. SHY^ftfi. ^ 

[003 1 ] 7-VADNAOlSii, 
tea: "9^3 ii^J. esjiif. jSfMftH L^^-f ^ 

-/l* f*^? (C^ftP L. DN Ai>m& LtztZb X'y J A 

d n a o . iimmmzmm-fh ztizj^n. yy 
2*DNA®mz&z>zttfX'%&. h&wz. m&Lfz 

»**»^>. HJlE^y h (0>Ji.(S"ISOPLANT {ZLvtityi? 
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->«) ) Srffl^TyVADNASrff&ChkT'i: 

[0032] YJ A D N A y 4 7'y 'J — tfJftWi, X y 
A D N A S-ftMPffSSauSAIS: if <0MKBWT7"Hfl: L , 7 

iy-/h ;dd * a^T'&ji Itzmz . xtv— A-ifc 
RCfcODNAKfr^GliKU iX^T'TfiM^^ •/ h (#J 

£.fi\ Lambda EMBL3/Bam HI Vector Kit ( Stratagene?± 
M) ) tr.ffl^ imftZ. Mll£A EMBL3-Bam HIT— 
i, tT4 DNA V tf~*£&m^X L . # iX3t 7r-y 
D n a fcJdIWfciSSfeStf* Cit:J:0 ft**-* £ b ** 

[0033] ( 6 ) yVAfnyf- fcf &&?4>4Lfl| 
y/Afni/f- fcSHS^ti. t7ADNA7^ 77 'J 
-frkW&<0lj& (HitfPCRft. Ty-rr^y iJ 

yjiz-isa v ; <m > iz x o * 9 v -- y x-r s z t 

±ief-nv-^— b'cDNAlfr^T 
O-Xi IT. y^myADNA^^^'J-K 

[0034] icDl&r^^/M-^f ^7'— fc\ T)V*j U 7 

fc*tJ:4ftJtttt*i«a. Xu-XfcLTfflv\ i?x4>£ 
7r-y7^/7 'J— <?>DN ASrSM4@^L7t— r-o-fe 
tVU~X 7 i A 7 — o > y > TV > 7 ^ a 7 — 
/vf X>J TV X$itS . -c L"C# tztlfztfi/ : r 4 X^X 

X— t'iHii 1 £ 7 o- - y y-f & £ i: ^"Ti h . 
[0 0 3 5] ±Mlcr>£oizLXi%t>h.&m&9u—y& 
fsffiffi^Jfi. ABI PRISM Dye Terminator Cycle Seqeuen 
cing Ready Reaction Kit, FS (Perk in El merits) 

cdwrw* y h &m^x&m-t& zttfX'% i>. pcr 
ms&mx v h \,zm*<7r?- tmz i fz-¥->xn*,\ 

n^tLt^PCRmmitm PRISM 310 Genetic Analyzer 
( Perk i n El mer&M ) *C <* iXWr? &Zb tfX* # 
4 . £ J; o iz LX&feZtlZ&S&fflb LXte . 
;ifcfie?!l#^-5-CSl§ix£ t«^*lf4ri:^^ 
c <7)@E?ij{if-o -t— -tfjifE^-s-^-tj' y y a d n a com 

itS^2r^t>c DNAiOSSSfiOffiWcoJtiR* 1 ^. 8? 
ffLfcfoi/t- tiX&ftiBliaJ: a (c8otf>>f > h 
u y ( ) £*X-g> 9 oox^.y > t^»i§ ti 

[0036] ( 7 ) fDyt- tf®g^7 0 a^E— 7- 

««iaix7- s *- 7 Hrortfc** 

fo-/t- fc*)t<5^Xo*:-7-fIJ&&lX7-S*- 
7 -MiSOJjiiSii: , mm®* Zti?tiitt:*a >"t—e 

Sr. ±ie (6) iz&^xikmzixfct&m&mzm^^x 

■S®. Ltz7°7-1 -e-*fflv >T , y 7 A 7 7' 5 'J — *» 4> 
9o——y9ltz7 t SA*f-ui'i— ifMBrF. *s4 99 

sfefef*D n A&y zmstb tx p c ri,zx -^xmrn-tz 



Ztl,Zj:iOftoZttf s X*$&* zzx\ rnt-^-f 
ffiMffi&tz&xVP C R (cffl^S £ i: S 7 s 5 
It, mz.l£. 5 ' -ATTCCAAGCCTGTATTCCCTCCTATCG-3' 

(K?"J#-f - 1 o > oi&m£$ilx*m$ii& 5 ' -ty^r? 

>fV— (TproUy^-f V— fc t ) S.t K '5' -CTCTGTGAAA 
ACAAATCGGTGTGTGGGG-3 ' (SE?iJ#-^l 1 ) C0t&mmF\X' 
S$i-L-&3' T>f-fey7.7°7^ V— (TproL7"7'f V— 

h^^o) ^#if4>fLl>, 7-5*-^— mi&& 
. MWz&bCO PCR (Cffl ^hZt ifXt h 7°7 A t L 
X-. ffl£i£* 5 ' -GG AAT T CG A ATG AACT ATCG CG AT A.AAT AA AT AAT 
GT-3' (ffi^-f - 1 2 ) <5DJ£»2??ijT'ft£;h.£ 5 ' -fc:>'7. 
7°7-<-?— (TterU7°7W-7— ti^d ) 5X/5'-AGCTTC 
TGCCCTCTTCTGCCGTCCTTA-3' (EJI|ff 13) «0«S3@E?lJ 
3 'T> f-fcyX7°y-f -7- (TterL7°^-f "7 

[0037] mm^- 1 t*J6WOTot- 7-^142: 
D N ABFf^igSK^lJ . £jff9 2 lZ*mi<V9 
- 5 ^- 7 - vStt ^ D N A Br^«isfiiS?iJ 5- 

m&Mz&\^X'J>-%< b i>l®cr>iMM<DX*:. iffi. ft 
Jn^oSERj^tTt ££T\ mm. ttta 
bit. i~*-vme>mux&* WM. mato*-*t>-r. 10 
-50^*. s^tc«5o— looas^s^^fe. asi. ft 

[0038] ±fe7"a^r-7-itf5^X{i7- 5 

^-^-Sfi^t7h 'J >- h&^rf-T-Cv W 7'U 
7MXL . *»orn*-^-?gttSr^rr*D NAfc*« 

Sil^. . xf'JVyiyh fc « . MX h y 

lOmM— 300mM. jffiK IOObWT'S 9 . 

SK^SC— 70°C. L<(±42-C~55X:t-cO^SrV> 

[0039]^. D NACSS*:iAt§ t={4. Kunk 
elffi^apped duplex^<7)^^ffiX{i:-ril(Cfp-r 
SS&SrSffl-rS £ b &X*% h . 01JX tf^ftft 
^f^-ffisrfijffl L^^S^Affl^f v h ( PRWMutant 
-K^Mutant-G (TaKaRatt^) ) ^fSrM^T , $>Sf>Ji 
TaKaRa^tcOLA PCR in vitro Mutagenesis^ >J — X^f -y 
h *ffl^-C3gS**A^-& £ 4: &X% h . 

[0040] — B., *^Bj£7)D N AK^SSEM* 5 * 

D N Affif.fr *r^"tf cDNAlL<li7-7ADN A £&m 
b UfcPCRtiot . S>l»^>«ilM*K?iJ^*-r-l»D 
N Affirn-*: 7°o-7"i: LTA4 7" 'J 7W X$ -frS £ > (c 
J: 9 . D N A Bfffr Z b ^T'# S . 

[004 1 ] 2 . *^0>!^#i^ffl*iM^ ^7 y-y>fii!fi 
*mi?>mimms%z-'<.9 7-{s . ^*ct) >w 7 y jbss 

m^9 9-bm**). ±E1. T#4»*i.*f-Dv~?— «f 
it £rP 7*o ^ - 7 - & tf/Xli f - o > X - -t'jlg^ 7 - 
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s 9 - *m&&A,t£mK7 9 -x-h h * 
mmsmz.^? 9 . ±ier ot- 9 -sivxis 

5*— Y<9 9— (F!li.i±\ 

[0042] ^fflfflifti^^ 9~\>Z\t . ^Mtette'F^ 

^9 9 -(Cfi . f - n yf-t:'igT«7o - * 

y^7x5- fe'OipMfili^p [Griz and Davis, Gene, 2 
5: 179-188 (19S3) ] . IMWJbT57*-Xte*N-£ffi 

x :z — fcf(bar)jSS?' [Murakami et al., Mol. Gen. Ge 
net., 205 : 42-50 (19S6) ] b X \>\ Z 

0 LTiE&Ltzmmtamz-^f-zpEGm. ^9 
LXBmztmznz z t &x$ & . 

[0 0 4 3] 3. ^^BH^ffe^SfflfflJfti^^-^fflV^ 
'J^rf-Ftf)** 

otlWWJ^7*t F £ it 6rfX*i*« i fc 

[0044] ±E2. <ommmmmt<9 9~iz^ aw 
<o*jb * w*?*** n- F-r iite?-*aHs ( # a > 

•TSwfctci "9 *fi&£<? 9-&imt& Zb&X'% 
h» ^WR<?>*->99— {CBWcO^y^T^-Farn— F~T 

sae^ *»At4*si ltii wis*i/sDNAi 

EMI (Restriction Enzyme-Mediated Integration) 

ZbtfX'ZZ. 

[004 5] <X^X\ % h tiKBMfcmfa £ *g« L . -r 
[0046] *^HBCj3V^T^«!EJt«c^)M*$-^*^- 

h-nmb txtt. $s4 9 ir<r>mmzm^t>i\&mft<7)-% 

mzm->Xfrhr-L&, ~>-(9^im±b Lxnhixtzm 

mmfc*mm.-tht%w.b lx&, 9^mtu% 
zmmm. mmm. mmmKb-zttL. wwmm. 
^mzmwiznz.&®mx'$>ii&. ^mm. &m 

[0047] rnXMb LT(i. 9">V?—X, h- 
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mcr>m<.\mi>m^htih. mmmbixn. ry*- 

— *7A, 'J >1§T> - ^A^dft«SS^ L < 
[0 0483 Sstaftt LTJi. >J >Wm 1*0^2*. 'J 

ymm 2 # u . KWAy7A, kkv > 
ay. smtiiv^j^m-ffm^ixz . 

[0049] ?T£ffct3tffiT'<5Dffifit§*. a 

SUH¥«3I , Hft^iffiTVJi f Big JHP Wff»H«if 

^'c?v>f yy^t'77 7 *^^fii*!ftK**gi|!ifciaSJn 
[0050] B W<0zK 'J^Tf - Fs6«^-f ^tf^fttfc 

[oo5i] w»siE*ff dfcftfcti, 4-r . asf^im 

R-rs. r S»j W^y-^imci3V>-C 

fettf*XJi«*ft2rV%a. .ICO J: 3^r«^i: LTti, ?I 

[0052] aa^PKii:. 2$a<Vjjm£m^X'i70 i 

(±. ^9Xh%9iJb^i 1 0 : 1 U * 

7k* 6 3 %CP^-T4 . I*l£;K U To h°l^ >»ig»^ 
(800ml) (C500g^c«L, S2r LT121"CT'40^iajDjE 

tmum-tz* tm<v3kmz. mmmx-btximmz 
**r -s 1 1 tz x mi o z\ b #*-e # -s> . 

[00 53] &JZ, ±ii<7)£ o (c LTffJ^h-SSMSrffl 

irraRtgs: awt L-ciiiss^^fitaar srsasLfc 

XtZZ<7m&gMLfci>?>z:^o . I^a.*ig» 

[0054] af^X : tf 'W x/t (10: 1 ) frh 
tth*m.<F>Mtt* 6 3 %(CilHS L . V 4 JU9 'J 
yuW-ym^Z, tglffiar2.5kg|g^3i^, i£^r{* (^ 
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JS0.7g/cm) {z$i&-t&« i»64**fc:ilfi2atftf;£ 

jsastaaft-s 4 raw. ; ?i£^r- f- 7 p-ytcx . 
i2rc-e40#HMffi l . siat'-BM;^ l .fc t>^s-*gn 

2-116 BIBT*4. 

[0055] ±ie^a^stc i o Tt#^iis 
[0056] mmzg&mmLfc&zmmLxmmzn*) 

itJU ittSEl6*C. ilJKS5%, ? * (12B# 

[§]£§) <a*#T^F^£»£3Hi\ JDaw-4. 

«tfir->T2[3Stf)S&£tfi : 3. IRAK*, S« 

HttSmtff V \ 2 0 B R t < ^SlfluOfS^SrfT 3 £ 

[00 57] |«W4fJ^rf KtfffiffcfifcS 

SrlBM-*. -Sr. B WW* y^r*-F 

4>fr8PBw«fc DMttt&fe£ L . ±it«:»S . LX » 7ti 

ft. Wijfaasr Attig. ^D7h/77 

4 — . ^^?D7b/57 -f — , 77^-f <- 

i -> s z t iz x >o , ±iimmto*fr €» a y ^t^- h 

[00 58] 

immmi vrizmmmzmfx , «fc 

[00 59] CUSitfiJ UH^ ^f-ui^i—^m^ 

( i ) w^y-ffl^otraiJ 

ttffijiJi (») ?>W^M1*#5ff57<7)21»&£0.25 
xMYPG^iSift (0.25%^x^fX. 0.1%SH*x* 
X . 0. \%*<-y by, 0. 5%7/l?-X . 1. 5%5g?S ) tc 

sat. *u2iiia. 25W**wt. tfL^MJi 

35*ifi_b&» £ * l # 9 , 100m 1 £00 . 25 X MYPGjg ftf£iffi£0 
A o fc200ml 75X3 izWS l?Z . . 25 C 



[0060] ( 2 ) W ?-!r=Fm faWm 
^^WBWHiVh^h (T. Matsumoto et al., Rept. Tot 
tori Mycol. Inst.. 26. 46-54 (19S8) ) <7yfimzmt 

«L. 25Tjf3 BIB«#Lfc?BEBI»&«<?)lira»*>6« 

[006 1 ] (3)^RNA<0»aj 
S?^*^HgRNA<50ttttJ«ISOGEN (Nippon Genett) <F> 

yubz-Mzmtx'tt^tz. -r^m. mmis frh 

fiS^lRNA O.SmgS-ffTt. 
(4 ) mRNAGOiUM 

R N AO . 5mg(C^ L T . Straight A's 1 " bRNA Isolation 
Kit (Novagenft) SrflJML. Anneal Magnet ight TH 01 i 
go (dT) Particle*MV^T7 ■< —•f' < -^Mftarff^ 
Z. b l/Zj: DmPtNAj ffiM ttz . «^W(=27^ gWmR 

[0062] (5) cDNACOpSg 
mRNA*^cOcDNA£0|l5Il?tC{i, itte^P* J; L 
Superscript II th RNaseH- Reverse Transcriptase 

(GibcoBRD zm^tz. Kfcl,inmi,ZLtzfr^X4rCX* 

RiBM*^ c D N A* «jfetTl«Hl«Lfc. 
[0063] ( 6 ) 5^f ^T-^o > ^— tfa&FaStJWS 

y-f^^rfnyf- •fe'co^P^T 5 7 Kld?"J (K. Kanda e 
t al . , Biosci. Biotech. Biochem. , 60, 1273-127S 

(1996) ) &t>2.im.0ymm*v3zy\s*i-Y7°?4 

V- (NT^-fV-SU'Cr^-fV-) Sr^Lit. 
[0064]N77^f7-: 5'-T (C/T) CA(A/G)AT(A/CA) 
GG(A/C/G/T)GG(A/C/G/T)AT(VC/T)CA(C/T)GG-3' (ffi?ij# 
-f-6) 

C77^f7- : 5'-(A/G)(A/C/G/T)C(G/T) (VG)TC(VC/G/ 
T) AC(C/T) TG(A/C/GA)GC (A/G) TG (A/G) TG-3' (ffi?lj#^ 
7) " 

[0065] ^iX^ai*^ y ^ U-yj-f - K 7° 5 >f V— 
tfflV^T, -h!£c DNA*r>'7'l/ — McLTPCRSr 
fi 1 -?^. SOEU:. 94rt-l^. 50°CT' 1 lTCX'2-fr 
cORmi 1 *9--f LXZit^SOV^ yJl ft-ytz, n 
t>iltz700 b P <r> RT-PC R^(4^ft(C L tztf-oXft 
mUz&. yu-zz.>y*'i7^tz. 

[0066] (7) RT-PCRti«y-?xyyy 
x' 

RT-PC R*fij^JaSffi9ijCO^T«. ±le ( 6 ) X' 
%t>ixfz7ti— >z,'4>RPM Kit (BiolOl) t'77X5H 
tllML . Zcoy'yX 5 Krf>'7L-— hi: LTABI PR 
ISM 1 " Dye Terminator Cycle Sequencing Ready Reacti 
on Kit, FS (Perkin Elmer) SrfflOT^Primer Walking^ 
(:J:oty-7x > >■ y 7 £ ffv ^ fa^iB?i| 4- ^ L 

^t^SW^r 2 Wm.<K77 < -?- ( N>GL. SQ017°^ A ~? 
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-S.t K 'GL<C.SU017°7^-7— ) &-$!&Ltz, 
[0067] N>GL.SQ017 s 7-f "7— : 5' -GCGCAGGAAATAAG 
CCAGTAGACAC-3' ( H^UMf- S ) 

GL<C.SQ0l7°7-f V— : 5' -GCGTGGTGCATAAAGAAAAT-3 ' 
(E?'J#-f"9 ) 

[ 0 0 6 S ] ( S ) RACEi££ ± & W ? tr^-ui^i— fc' 
jft^Ftf) 5' ^SiHyiOfa*ffi^J«PMGL<C.SIJ01T7^ 
"7 — $rfflVi~tT, 5' RACE System for Rapid Arapl if icati 
on ofcDNA Ends (GibcoBRL) £flJJ8LT is A ^>"fny 

[00 6 9] (9 ) RACE&tc J; £W:?^irn tf 
itfs^C03 ' ^SlJiOiMSK^J <^)|)iIKN>GL . SQ01 75^7 
— 3' RACE System for Rapid Amplification 

of cDNA Ends (GibcoBRL) £flJfB L T is A ^ 

^r•a^E^3■ ^H^Sie^J^^ -x h^Tu t- r? 

iz Ltztf^xmm Ltim. ? n--y^n^tz, 

[00 7 0] ( l 0 ) yn-yDNAcomm 
mii (4 ) T-mmLtzcDNA£r-yy°l>'-ht l zL. m 
IB (7) X-£f&.L£z2Wmc0y°?A (N>GL.SQ01T 
v A -Z-RLXCKC. SQ01T 7 A V- ) ri^TPC Rar 
fi-ofz. Kmi. 94°CT30#\ 60r-C'30#. 72°CT1# 
coKHBi: 1 V A b IX ■ZtiZSOVA 9)Vfx->tz<. % 
£>ivtz(>50 bpCO P C Rmm* WffiC U^'^TfiflSi Lfc 

X; H £i)Ilg!U:fi:. Eco RlfifLKJ; ->XA V*T- V £ 
@IRU 7°o— 7'DNAi: 

[0071] (11) is A 9 7"^-o>^— t'ite^cOgE 
^il»K?iJ il-T £ RACE®f%^X 9 <) 
mi ( 8 ) &tf ( 9 ) T-fmL^RACEM4j£*ir-!> ?o 

Mia ( i o) T-iiKiTiTu-rsrffl^, 3 

>9'Ltz. 

[0072] (12) is A? yf- te'itgTSW 
ta^K^J £ *"T & RACE jgt^ y-;xyy> 
RACEjg^Ola^ieWcoUTfi:. MS ( 7 ) co^S^ct 
^* J ^TP*fL/i, 5 'RACEMiJ.Rt/3' RACEME, th 
izmii (10) Ti#£>ft;t W ?T+uisy— tritfsT 
fc«MW&650 bp^KHE?'J**^l>^T-\ C^K^J*- 

mmiz I X ~> A 9 «te? <v&&mi?\$: 

[00 7 3] M^nay+-t"S'3-Hf5cDN 

A, ^2l-23#S<7)^K?i]tCj:-o-r3-K$ix 
&j>< tt— y^^^lS75-1877#S iDTAATUTT -5 

am— -rvy— 5** vy?i>>— 2* (Tsys»isgai) 



fc. itfD^-— 7yy- -r* y?7i<— J*<r>±Mz 

a, 2Mgs^faKa« (mi-2o#gc7)iiM?ij) # 

[0 074] ^-7 3 >'.J— x-r v?yv—J*<r> 

T8tfc*i* 'J (A) L t V I«cDN 

[0075] ZZlznbtlfzisA' f-lrj-Vi/-)-—- *£<7)T 
StMl^lWMz: . fMM (Aspergillus oryzae) . Til 
■'iyjjizl' (Neurospora crassa) Sy'VyyiA — A (A 
garicus bisporus ) CO^-U^i— WT 5 SWB&\\W$i 
htfMf&h^ ^iX^i\3f}.3%^ 30.S%.&y ; 54.0%<7)5fa 
nVtmw> hit h frtz 9 <rMfit~ZW£ iXV*hz\t 
E?iJ#^-35.t, ,: '4T*$ix?»iS«E?mc>T5 y 

[0 07 6] ( 1 3) -sAftrtn^J^A <?> 

mm 

->tz, 0iRL7-e*^ls&fU*(cAix. ?l#=SS*3i 

f-i-7{3f?L. 20mlOTESSM«f-M (0.73MX^U- 
X. lOmMh U^-HCIMMrK (PH 8.0) . ImM EDTA (pH 
8.0) . 1%SDS) ^jDi.T. 65'CT-lBtP^y^j.^ 
- h L . ^nt*l«JS^' lMfc3SrSJ:afc:5M NaCl $r 
8.000xgT204Ha»t^L. ±M ^EKRUio HI 
JtXL7t±if(c^*tf07xy-;P- ^i^y-;^tGK (lOOg 
<F>y x 7— 4.7ml<7)m-y l^V— /PSriPi."C50'CT' 
-e^tS-Jfy V ;-;\s£0.05%k%:$> X'j 
tCjD^T , S <?> IC^40 1 M NaCl T^mffc^ -tiTJt t CO ) 
Ztoz., l,300xgX5#1Sm>bLX. _hit(#Jl> *E 

fi^T, lrt<?)TEigffl|f«[t=jgjBL^:. ^iO^SrRNase 
A^'proteinase KT'MSIL, 7x7-A" ^nnW 

[0077] n^ixtzDNA^mimmmmsau saic 
y-A-rmzn-o xmm&<mmmmt&§m ttz . 4> 

fl3tDNAKf>tS:fflV->. Lambda EMBL3/Bam HI Vector K 
it ( StratagenettS ) Ci^VADNA^-f^'J- 

[0 0 78] (14) YJKyA 7y V-frh&my 

±31 (13) lZi5V>Xi¥mitziry<L7A yyV-fr 

±ie (?) ummm<r>^mx'?-T3isi— tf3t^ 

Ji, AMMXLl-blue MRA^rilfflLT. Lambda EMBL3 / 
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Bam HI vector kit ( Stratagenettgg ) <r> T— jlTMZ 
&3^Xfi^. 7*7— 9>M 7*'J ¥'4 -fe*— 1/ 3 y&t/zs 
y^)l<7y^»\±^ c DNA^-f y"y 0—frt>cOl-&zs1- 

i-Mm<vT?-7 £ss jr o . -uizsmffiin < loom 

M NaCl. IOOdlM MgS0 4 . 50mM Tris-HCl, pH 7.5. 0.01% 

itzmmifz, any T-iSB&WL&m 

»i#7T-yS*fc. ? n - > -ft L fz 7 r - £ %ti 

uteris— t < >• ^ L , 3tct 6 — s i$ish j.^- 

- h (ClOal WSKglf j££®H t . 4 'CT12B#ray.±^S 
iaSLT, 7r-i/'*:Smffiffi.Wzitm*itti, 7r- 

aWciSiHBBWIL, *ftfcl.500xmMHB»&U ± 
jf*-|IlJKL.fc. ft^T'. Wizard Lambda Preps DNA Puri 
fication System ( Promegattfii ) Srffll^T. @iRLfc± 
m>b7 T-y'DNAJSIL, ^»?^)&5e(C«L 

fc. 

[00 79] (15) aSEJflfiDfcse 
±i£ ( 1 4) (cisw >Ttf^tt^^ltt^n-y^SiS5ij 
*r. ABI PRISM Dye Terminator Cycle Seqeuencing Rea 
dy Reaction Kit. FS (Perkin Elmer%tK) Sr.ffl^Ti* 
fcltz, PCRKmii%(D^zz J .TMZ&^X?T \>\ 
%t>tlfcPCRm!falim PRISM 310 Genetic Analyzer 

(Perkin ElmertfcgD CioTflWrUfc. ^L^n 



# 5 Cijrt . -?-n?v"t-— tf»&? Sr-^-O c D N AOtaS 
— tfjIfs^-Jill 1 tf> £ 3 tSoco-f > hoy (ttlSgp 

[00803 mmm 2 3 pLT-hph^ ?-<r>mm 

( 1 ) -f-n t£&£r?cr > 7u*:—?-<mi&0>Mm 
mtttz1-n^i---t£M&T<7)i£ L min <E?I##5 ) 
CO 5 *> , SIPJS^s K >- ( EF'J#^ 5 4>^^2656—2658 

oq&-.^-(:.i.aj$il|,#^ffiia?iJ (TATA box. CAAT 

[0081] 5'-by7.7°7^-7— (TproU7°7-f V— .h 
£>^3) iLt. SII!BI»&.'fe&»'?>-2647— 2621bp<J5fiB 
t-# ; i£'ri>iE?lJ5'-ATTCCMGCCTGTATTCCCTCCTATCG-3' 

(E?q#^i o) Sr*-rstcDSr.mv\ 3'ryf-try 

X7°7-f V— (TproL7°7^-7— ) i; L"C. 8 
IR^fe ^-38— -10bpO{4at#l£-r -l»iE?l|5' -CTCTG 
TGAAAACAAATCGGTGTGTGGGG-3' 1 1 ) 5r3i"f& 

t> ffl v ^ . pc r nKjfcffimmz&T&m o -c* 

[00S2] 

imi ] 







1.0 


u I CIO ng) 


10* P C Rfitfft 




5. 0 


Ml 


25mM HgCI 2 




5. 0 


Ml 


2nM dNTP^ 




4.0 


Ml 


20mM P^-f 




0.5 


Mi 


20mM Zf?<^- 




0.5 


Ml 


I Taq *U 




0.25 


Ml 






33. 75 


Ml 






50 


Ml 



[0083] PC Rti%X:-e308fia<9&3£tt. 60*CT30 
#fMJ«T--L> > 7rCr27]^^ff^iE^frar 
1^-4 7)VbLX, 30W ? >l ft~>tz« m&rnk, K 

t/t P C Ril%£20ju 10TE«Kft(Cjff P tfe * 
[ 0 0 S 4 ] n^iXTz P C Rift* 1 %(SM.^T^'n- 
x^/L ^maiJjtcftL . ^2, 650bpWifr.fr * tD OfcBL 
fCo -5-fiOBffra-QIAEX II (QIAGENttM) Iffl^t^* 

[0085] ( 2 ) foyf-^lgf^?- 5 



3H> 5 4« 0^4972— 4974^*) Sr^-feS' 

(SlTert^ 1 kbiOfDS^-f-a^-?— - tfit&? 9— 5 

LT. PCRSrS-pTt. 

[0 086] 5'-byX77^7- (TterU7°7W-7— t 
t)V>d) fcLT. h'y#>M4~51bpOteg£^ 
f •!> 1E?'J5 ' -GGAATTCG AATGAACTAT CGCGATAAATAAATAATGT- 
3' (ffi?iJS-f-12) *1M-*t>«>tfflV\ 3'T>^-fc 
V^-l'v-i -7— (lterl7'y^-?— bi>^ 0 ) bl X. 
r&itz? K >-*^961-9SSbpWf£aiC#tt-ri,IE5iJ5' -AGCT 
TCTGCCCTCTTCTGCCGTCCTTA-3" (1E?|J##1 3 ) Srffl^ 
Tt:, P C Rgft-liro t-^-c^mSLh Hftrf-Clf-a 
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[ 0 0 S 7 ] %t>tltz P C RMf5£ 1 %fiit*T^'n— 
;*y;l ^j&fjjtcf* L . sftl . OOObpcol&f frS-TO 9 £B L 

i^, ^cOttJT>V*-QIAEX II (QIAGENftH) JfHt^L* 

mmttz, 

[0088] (3 ) ®ML^7?-cr>mm 
_h!B ( 1 ) ( 2 ) (CfcV-^^tL^^-D^— fcr-» 

To^-^-iti$>*-$^— ^-«$£fijfflu mm 

> > B R'fftjagl 31 (hygromycin B phosphotransferase, 
hph) [Gritzand Davies, Gene, 25, 179-188. 19S3] 

[00 89] TT£/b*>, hphafs^rSr-7-^-Jifs^i: 
LTWA&pCHK?^ — [Matsuki etal., Mol . Gen. Ge 
net.. 220, 12-16, 1989] £ MPlUfSBamH IT1£fW& 

ztizx'obpbm&^m^wotnLtz. zcDwnit. b 

amH IT-?IftL7t:^:li«i07°7^5 K<^^- P UC19 [Ya 
nisch-Perron et al,. Gene, 33, 109-119. 1985] (Cli 
2^. r?>-tr^> biaMTop 10 F' (InvitrogenftM) 
tcSIALT. h P haf5^^-a-*^^pUC19T5A5 r-'£A 
Lfc . f«77^ 5 *£iMB»Xba 
IT'M-fLU ^?f*SIL. MU^gHl^T^ASL PT7B1 
ue PerfectlyBlunt Cloning Kit ( Novagenft:®! ) 2r£|U 

x. M-mttz^^i—^m^^-m^-^-t ?4 

te^I&Ifi^CjEL <#A§#t^t^^iSfeLT. ASic 
tfflSLA, :W'7XJ K^^^-^$IJKP«Sma IT" 

*-t>A. i-c^aiiAr^xs r-'coi*k se^rae^ 
£ je l < ff a § t o s- aift lt . ±mzwm t a . 
^^a^pLT-hph^^ ? -co^m £0 2 iz^-t . 

[0090] CHft(?iJ3 3 REMISE J; £ W * t<W&B. 

( 1 ) TvhTyXhcomW 
PrttS^W ? 7" ffif*S-l CD 0.25XMYPG^ 
Aigfifc (0.25%*^iJfX. 0.1%P^XJr^. 0.1%^ 
7*r-y. 0.5%A/l-3-.X. 1.5%jSA) ±. 25rT"23i 
ISf^aiLfe. 4f LtMr^i 9, 50 mlCD0.25xM 
YPGMffctStflA 1 ifflfliS* IA, #^A^ffl&ii#:7.X 
7 ;l — U 50mlc7)0.25XMYPG}^f*lglffi(C^® 

LTitf'J hny*tyt-ff- T't&Brl lOOjumCDA-'f 
C?>'^ •:/ ^o. A?F^tAiFj&M*;$: § tCO. 25XMYPG?$ 
<fci3*4>. 25'C-r-5B^»L^, l§#M*{ilOO/im^ 

-h^ny^ -y^^x^mm. 7x.>mmmm (0.6 M-e 

> - h— /L S:^-tj?50mM7Jl>'g^iff^, pH5.6) f 20 
8fe» t . ffl^lg Sfc 0 10ml ^PSiSil ( 2. 5%-fe/l -5— 
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0.1%3ff-A— fcf^tfxxyKfSRSs) (Cffl*£.eg 
S L . 2S C CT- 3 -4 B$fiW >A h I A . #K9Sa 
L^H*ar40//miO^-^ u > .X -y ^jl T**PiSU iF?K£- 
1 . 500 xrC10*MSI»MHl LX , r o h T 5 * h 

7°ah7°7Xh^STCM«i^ (10m 
MlafL^/l v ^A. 1 . 2MV 71- 1' f — /Pgr ■^•tflOmM Tris-H 
CI . P H7. 5 ) T&t ffi^ Stf 1 ml cOSTCSffiKc^'a h 7" 
7XhS:®}SL, mBrnx-ruby^^ bn&ZftML 
tz. MmUzli^ STCM»?TS100/<1(C0.5M.OX10'?IIO 

rvb?°yxht%&j:o izmm lx . mummmcor 

a h?°yxbt Lfc. 

[0091 ] { 2 ) pLT-hph^^ 9— <?MA 

mm&mii . P LT-h P h<? ^ - sr 3 mrnxmrn-tmrn 

PSSDra I, X«lflBWC«IBr-rSIWKH*Hind III. S 
al I^LAtiSph I (Hl#HS) ^^(, ^Restriction E 
nzyme Mediasted Integration (REMI) &,ltZ£ -oXfr -? 
tz (ftfflz? 11-155568) . -t&h-h. 2.5/^gC0 
plT-hphi:50-X— v h(7)Dra I, Hind III. Sal IXUSph 

1 &atsi50M 1 cosimmmtz , ±ko to hr^h 

-M/t. <Iilt62. 5jL4 WPEGimt ( 10mMtg-ft^7W>"7 
A. 60% PEG4000*"S-tfl0raM Tris-HCl. pH7.5) SrjD 
i. . *+"C204Mai-f y^^-FU. $ ^> tC3. 125ml 

fc. ^13. 10mlOSTC^«?gS:Jn>ir?§^«ct-f-^t 
JBSU l,500xrC104MSjaH"L, TnhT5-Xf^it 

(2%*^xdfX. 0.6MX^n-x) tcSSL. 25'CT'3 

[0092] ( 3 ) j\j > yBittf^ioii 

7°o h7°7^ h*^S^t^M^Srl,500XgT"10^raii 
'D-T^. C t -CBIR Lfc . HIJR Lfc*** 1 ml OMS*l»**3 

m&&i& o.2%S5gir>-^-'7A. 
o.o5%«as^^v'7A s 0.1% u y®~7j<*^ u «7 

A. 0.112%^K^M>*>A. 0.132%7V;H8. lOppm 
^A\dk. 8.8ppm^ftSf P \ 7.2ppm^(tV>'^y N pH4. 

5, i.5%«3*c) 25°cx'5Bm$mLtz„ mz. 

—BMm L . 50°CS^ t^a* itfzO. 25 X HYPG«09SM[ 
fc. 20jug/ml^-f isyB&ta*.. ■xrix^M.^m 

3H&&±x'£if Lfzm&±izmm la . 25-cxm s sm 
mmt, mmixztzm&tttMi. mumjugMrs 

tz. zt>i,ziw$gm&i%mL. mmi-xztzw&zmis 

mzmz.&i.xmmL . >^ /n?^ ^>MSisi»t 

tzm&ZMikLtz* 
[0093] ( 4 ) 

pLT-hph^^ ^— c7)3»At«J: O^W > >-BB 
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pLT-hph 


50u Dra I 


18.0 


pLG-hph 


50u Dra I 


22. 0 



[00 9 5] Mtf 

i,+~^M&?^mm*m^z> 9 - 5 *- 9 - . [ 0 0 9 6 ] 

SEQUENCE LISTING 



<110> Iwate prefecture 



<120> Promoter Gene 



<130> P99-0629 
<160> 13 



<170> Patent! n Ver. 2.0 



<210> 1 
<211> 2639 
<212> DNA 

<213> Lentinula edodes 
<400> 1 

attccaagcc tgtattccct cctatcgcgg gaatcgttta cctatccacc cctttctctt 60 



tcgatacgac gccggaagat aggcaaacag ctttaagagc gtatcatgaa acagaagacg 120 



ctaaggagat atatgagcac tcaccggtcg 
tagttttgga tccgagaaaa ttcccttgct 
tcattaagtt cggattgctt tcaagagata 
atccaagatt eaaccttctc gtttatagag 



gattgataga ggcgttatcc gcatcatctc ISO 
tgattgtctt agcacagtac gacccgtacg 240 
acagtcgaga aatcgtcttc caggcaagaa 300 
gaatatcgca gaaaaagtcc gcaaggaatc 360 



ttaccagagt tcgtggtcgt ggctggacac aaccatattt cacatgtttg ttcaattgga 420 



acagaggacg acgtgctggg gagattactg cgcgagtttg ttgggaaagt ctgttcaagg 480 



tgagccagcg attcgtaaag atgtactgta actgaatgaa cgagtcgcgt catagattta 540 



cttggaagta caaaggcaaa gatttggacg cttagacgaa gcagtggtac ttactgtaat 600 
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cttgatatgg atgtgtatga atggataccc gttcaagttg aagagaaagc gttgcctaac 660 
ttcagaattg aacgcagtcg gaccaagggg cattcggctc cggaatgcca gactcgacgc 720 
accaccgagt tccccttcga caagcctttg cgcaaagtgt taaatgtagt cctggaattc 780 
caaagagatt ttattcacga acgagaatat tatgtacatt cy ■: tccg tgaactaacc 840 
aggtgcactg ttacatgtca cgtgtagggc gggtatctac tatctgccat tcggatgacc 900 
gaggatgcca ctgggatatc gtgactaagc gattcagccg tcatcgatgg gacatgaata 960 
tgcatgaata ttgaatcagc aaaatgaatc aacacccctt ggtcttctcg cttctcagag 1020 
gcatcctgag gcaacctcta cggaattttt catgttc^tg t.i caccgt ctccgcagct 1080 
gtactacctc tgacataaaa cttttccccg ttcccaatga gacctccaca cctctcgagc 1140 
ttggataagc cttcagcgtt atggattcga ttccagcttc cgcccccgtg gtcttctcgt 1200 
ttcctaatga atttcctgga catgtcatgg ttgacaagag caatctctct gaaaaactat 1260 
acctataatt ttgaccggcg gtgtaatcag gtagaatcag gttgtagtaa tgttcggaaa 1320 
gttcaaccct aggtcttccc tccccttctc tcccatgctg ctgtcactgt cactcgtact 1380 
tctctggaag taacagatat tggaactgtg tagcagaaaa caagtcgaac ggacatcaca 1440 
tacctctcct ttgctgcgca ccaaattttc cccttctgtt gtatcccggt tgtctcaaat 1500 
gtcggcatct tgttcctcga tttcgcggac acatagcgct agtgctaaat cccaatcctt 1560 
tctaggagct ctcatcttca actctcatca aataacacgt tcaaatcaac caaagcctgg 1620 
gtatatcaga cctttcgctt cgccatttca ttctgcattg atccacatcc tgactgggat 1680 
acacggctga cgagataagg agccggatgg cacttaagaa gtccagatta tatcgactgc 1740 
gatgtaataa gaatagaggt gagcagtgat gagctatgta tgtttccgga tcatcgtttc 1800 
ttctcattta cacaatggtc ctacaaacga gcaaagtgta cttaccactg gattgttgaa 1860 
cgaatatttt tcccaaaaca aatttttttt ccaatttata tgaccttagg tgacacaagt 1920 
ggttggtggc tttagtcaag atgcttgcac ggcgttgaag ccatgttcgt gtataagtat 19S0 
gaacccatag acgcggctcg aattttcagt gccggtgtca atggagtaat cctcgctgtt 2040 
cgggctacat agtttaggta gttggtgtta atagcgacat acaattcaag gaggcctaac 2100 
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aaaacactac ttcgggaacc aaggattatt accattgctc aggtgaaagt tagatccgta 2160 

caaactcagc ccgaatcttg actaaaacac atactgaaga cagccgaaga agcaatggaa 2220 

tgaatctagt cccgt.tggtg ttgaccctct ttttctatca ctcaatcgga cggcagattc 22S0 

cagaggccga ccaatactgc taagactgca gacagaggct gcttaaccga catgattcta 2340 

tcaaacaaat ctcagccact ttctccgctt ctgtcgggac tgccctcttg ttcaatttgt 2400 

tacttgatcg ctatgttggt ctcgtaagat ataatatgga cgtccccccc ctacggagtt 2460 

cgatggaagt ataagcaaat gccaacttag ccaagcttcg aaggcaatgc ttagggggta 2520 

gatcgtgtat ctgtcttggc tgttagtatt acagcactgg agtagctgtg ctcattcgga 2580 

tccttaaaag ctcgaggtct aaatcttcta accccacaca ccgatttgtt ttcacagag 2639 

<210> 2 
<211> 971 
<212> DNA 

<213> Lent inula edodes 
<400> 2 

ggaattcgaa tgaactatcg cgataaataa ataatgtcct cgttgtgtgt atgtgtaatg 60 
ttggtttttt agcggttgaa gacaggtagc gctgagcctg gccattaatg gagaatgatt 120 
cggtactcaa attgacatac atacctctag accggtggta caccatgtga gcaaggcgat ISO 
atttctgccg gttctaattc actcagatgc tgcgcgcgca tccccaggca tgtgttcaat 240 
acacagctca caccatccgc ggctctcctt ttcgctatca aggaatcagt tacggccatt 300 
ttgaatcgga aagaaaatca cgcacgtagg gagtgcaact actgcagtgg ttgcaaaaag 360 
eaagctcatg caagcgaggg taaagacata agtccaacga gccattggag tgctgggata 420 
tgataggata ggataggata gttaacttat actggctagc tccgattgct gggtaagtgg 480 
gaagggagaa ctgacgggga cgagtgatgg agagaaagac gagtctccac agcagttttt 540 
ataacctagt tgtgactaac tgtacatgtt gccaatctcc cgcataactg tatacataag 600 
tattagcaaa tctttccatc aaagtgaaac cgtgacgggg ctactaatta tgctatggga 660 
ccgcggtata atgtacgaac gcactgacca gtaaatcacc acagtatcga ggtgcaacct 720 
ggtgcaacaa ggcgcagcac cgtcctgttc cattccatct ttgtaccata cccatttctc 780 
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ttgagataga tatcctgtgg ttcttgagtt tagagtacaa acagctcgga agttcattca S40 

tggataaagt ctttcaatct ccgttcgacg caggagcggc gctccccggt gatcattgta 900 

tcatcttgac taattcgtcg ggaaggtgta aaaggaggtg tatataagga cggcagaaga 960 

gggcagaagc t 971 

<210> 3 
<211> 2050 
<212> DNA 

<213> Lentinula edodes 

<220> 

<221> CDS 

<222> (21). .(1874) 

<400> 3 

ttttcacaga gttcatttag atg tct cat tat ctt gtc act ggc gca act gga 53 

Met Ser His Tyr Leu Val Thr Gly Ala Thr Gly 
1 5 10 

gga tea acc tct ggg gca gca gca ccc aat cgt etc gaa att aat gat 101 
Gly Ser Thr Ser Gly Ala Ala Ala Pro Asn Arg Leu Glu He Asn Asp 
15 20 25 

ttc gtc aaa caa gaa gac cag ttt tct etc tat att cag get ttg caa 149 
Phe Val Lys Gin Glu Asp Gin Phe Ser Leu Tyr He Gin Ala Leu Gin 
30 35 40 

tac att tat tea agt aaa age caa gac gat att gac tec ttc ttc caa 197 
Tyr lie Tyr Ser Ser Lys Ser Gin Asp Asp He Asp Ser Phe Phe Gin 
45 50 55 

ate gga ggg ate cat ggc ctt ccg tat gtc cct tgg gac ggc gca gga 245 
He Gly Gly He His Gly Leu Pro Tyr Val Pro Trp Asp Gly Ala Gly 
60 65 70 75 

aat aag cca gta gac act gac gec tgg gag gga tat tgc act cat ggc 293 
Asn Lys Pro Val Asp Thr Asp Ala Trp Glu Gly Tyr Cys Thr His Gly 
80 S5 90 

age gtg tta ttt cca acc ttc cac cgt ccg tat gtt eta etc ate gag 341 
Ser Val Leu Phe Pro Thr Phe His Arg Pro Tyr Val Leu Leu He Glu 
95 100 105 

caa gca ate cag get geg gee gtc gat ate gee gca aca tac ate gta 389 
Gin Ala He Gin Ala Ala Ala Val Asp He Ala Ala Thr Tyr He Val 
110 115 120 
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gat aga get cgt tac cag gac gec gcg ttg aat eta cgt cag eea tac 437 
Asp Arg Ala Arg Tyr Gin Asp Ala Ala Leu Asn Leu Arg Gin Pro Tyr 
125 130 135 

tgg gat tgg gec cga aac cca gtt cct eeg ecg gaa gta ata tct ctg 4S5 
Trp Asp Trp Ala Arg Asn Pro Val Pro Pro Pro Glu Val He Ser Leu 
140 145 150 155 

gac gag gtt acc ate gtt aae eea age gga gag aaa ate tct gtt cec 533 
Asp Glu Val Thr, He Val .Asn Pro Ser Gly Glu Lys He Ser Val Pro 
160 165 170 

aae cct etc cga cgt tat aca ttc cac cec ata gat eeg tec ttc cct 5S1 
Asn Pro Leu Arg Arg Tyr Thr Phe His Pro He Asp Pro Ser Phe Pro 
175 180 1S5 

gaa cca tat cag tct tgg teg act act ctt cga cat cct ttg tec gat 629 
Glu Pro Tyr Gin Ser Trp Ser Thr Thr Leu Arg His Pro Leu Ser Asp 
190 195 200 

gat gec aat gca teg gac aat gtt cca gaa ttg aaa gcg aeg ttg aga 677 
Asp Ala Asn Ala Ser Asp Asn Val Pro Glu Leu Lys Ala Thr Leu Arg 
205 210 215 

agt get ggt cec caa etc aag acc aag acg tac aac ctt ctg acg cga 725 
Ser Ala Gly Pro Gin Leu Lys Thr Lys Thr Tyr Asn Leu Leu Thr Arg 

220 . 225 230 235 

gtt cat aca tgg ccg gcg ttc agt aac cat acg cec gac gat gga ggg 773 
Val His Thr Trp Pro Ala Phe Ser Asn His Thr Pro Asp Asp Gly Gly 
240 245 250 

agt. acc age aat agt ctt gaa ggt ate cac gac agt gtc cac gtc gat 821 
Ser Thr Ser Asn Ser Leu Glu Gly He His Asp Ser Val His Val .Asp 
255 260 265 

gtt ggt gga aac ggg caa atg tea gat cct tea gta gca gga ttc gat 869 
Val Gly Gly Asn Gly Gin Met Ser Asp Pro Ser Val Ala Gly Phe .Asp 
270 275 2S0 

cec att ttc ttt atg cac cat gee cag gtt gat cgt ctg ctt tea ttg 917 
Pro He Phe Phe Met His His Ala Gin Val .Asp Arg Leu Leu Ser Leu 
2S5 290 295 

tgg tct gca ttg aat ccg agg gtg tgg att acc gac gga cct tct ggc 965 
Trp Ser Ala Leu .Asn Pro Arg Val Trp He Thr Asp Gly Pro Ser Gly 
300 305 310 315 

gat ggg' aca tgg act ate cct cec gac act gta gtt gga aag gat act 1013 
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Asp Gly Thr Trp Thr lie Pro Pro Asp Thr Val Val Gly Lys .Asp Thr 
320 325 330 

gat ctt act ccg ttc tgg aac acc cag tea teg tat tgg att tct gec 1061 
Asp Leu Thr Pro Phe Trp Asn Thr Gin Ser Ser Tyr Trp lie Ser Ala 
335 340 345 

aat gtg acc gat acg tec aag atg gga tat aca tat cca gaa ttt aac 1109 
Asn Val Thr Asp Thr Ser Lys Met Gly Tyr Thr Tyr Pro Glu Phe .Asn 
350 355 360 

aat etc gat atg gga aat gaa gtt gca gtt cga tct get at a get gca 1157 
Asn Leu Asp Met Gly Asn Glu Val Ala Val Arg Ser Ala lie Ala Ala 
365 370 375 

caa gtt aac aag etc tat ggt gga cca ttc acg aaa ttc gcg gca gca 1205 
Gin Val Asn Lys Leu Tyr Gly Gly Pro Phe Thr Lys Phe Ala Ala Ala 
380 385 390 395 

att caa caa cct tct tct caa act act gca gac get tec acg att ggc 1253 
He Gin Gin Pro Ser Ser Gin Thr Thr Ala Asp Ala Ser Thr He Gly 
400 405 410 

aat gtc aca age gat gee tct teg cac ctg gta gac age aaa ate aat 1301 
Asn Val Thr Ser Asp Ala Ser Ser His Leu Val Asp Ser Lys He Asn 
415 420 425 

ccg acg cca aat aga age att gat gat gee cct caa gta aaa ata get 1349 
Pro Thr Pro Asn Arg Ser He Asp Asp Ala Pro Gin Val Lys He Ala 
430 435 440 

tec act eta agg aac aac gaa caa aag gag ttt tgg gaa tgg act gee 1397 
Ser Thr Leu Arg Asn Asn Glu Gin Lys Glu Phe Trp Glu Trp Thr Ala 
445 450 455 

cgt gtg cag gtc aag aag tac gaa ata ggt gga age ttc aag gtc tta 1445 
Arg Val Gin Val Lys Lys Tyr Glu He Gly Gly Ser Phe Lys Val Leu 
460 465 470 475 

ttc ttc tta ggc agt gtg ccc agt gat ccc aag gaa tgg get act gat 1493 
Phe Phe Leu Gly Ser Val Pro Ser Asp Pro Lys Glu Trp Ala Thr Asp 
480 485 490 

ccc cat ttt gtc gga gca ttc cac ggg ttc gtg aat age tct gee gaa 1541 
Pro His Phe Val Gly Ala Phe His Gly Phe Val Asn Ser Ser Ala Glu 
495 500 505 

cga tge gca aac tgt egg cgt caa cag gat gtc gtt etc gaa gga ttc 15S9 
Arg Cys Ala Asn Cys Arg .Arg Gin Gin Asp Val Val Leu Glu Gly Phe 
510 515 520 
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gtg cat etc aac gaa ggt att gcg aac att tec aac ttg aac tea ttc 1637 
Val His Leu Asn Glu Gly He Ala Asn lie Ser Asn Leu Asn Ser Phe 
525 530 535 

gac eca ate gtt gtg gaa ccg tat ctt aaa gag aac etc cac tgg cgt 1685 
Asp Pro He Val Val Glu Pro Tyr Leu Lys Glu Asn Leu His Trp Arg 
540 545 550 555 

gtg caa aag gta teg ggc gag gta gte aat ttg gat gca gcg aca tec 1733 
Val Gin Lys Val Ser Gly Glu Val Val .Asn Leu Asp Ala Ala Thr Ser 
560 565 570 

ctg gaa gte gta gtt gte get acg cgt ttg gag ttg cct cct gga gag 1781 
Leu Glu Val Val Val Val Ala Thr Arg Leu Glu Leu Pro Pro Gly Glu 
575 5S0 585 

ate ttc cca gta cct gca gag aca cac cac cat cac cat ate aca cat 1829 
lie Phe Pro Val Pro Ala Glu Thr His His His His His lie Thr His 
590 595 600 

ggt cgt eet ggt ggt tct cge cac age gte gca tct tea age tec 1874 
Gly Arg Pro Gly Gly Ser Arg His Ser Val Ala Ser Ser Ser Ser 
605 610 615 

taatcagaea aagagtggaa ttcgaatgaa etatcgegat aaataaataa tgtcctegtt 1934 

gtgcgtatgt gtaatgttgg tttttttagc ggttgaagac aggtageget gagcctggcc 1994 

attaatggag aatgattegg tactcaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaa 2050 

<210> 4 
<211> 618 
<212> PRT 

<213> Lentinula edodes 
<400> 4 

Met Ser His Tyr Leu Val Thr Gly Ala Thr Gly Gly Ser Thr Ser Gly 
15 10 15 

Ala Ala Ala Pro Asn Arg Leu Glu He Asn Asp Phe Val Lys Gin Glu 
20 25 30 

Asp Gin Phe Ser Leu Tyr He Gin Ala Leu Gin Tyr He Tyr Ser Ser 
35 40 45 

Lys Ser Gin Asp .Asp He Asp Ser Phe Phe Gin He Gly Gly He His 
50 55 60 

Gly Leu Pro Tyr Val Pro Trp Asp Gly Ala Gly Asn Lys Pro Val .Asp 
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65 70 75 SO 

Thr Asp Ala Trp Glu Gly Tyr Cys Thr His Gly Ser Val Leu Phe Pro 
S5 90 95 

Thr Phe His Arg Pro Tyr Val Leu Leu He Glu Gin Ala He Gin Ala 
100 105 110 

Ala Ala Val Asp He Ala Ala Thr Tyr He Val Asp Arg Ala .Arg Tyr 
115 120 125 

Gin Asp Ala Ala Leu Asn Leu Arg Gin Pro Tyr Trp Asp Trp Ala Arg 
130 135 140 

Asn Pro Val Pro Pro Pro Glu Val He Ser Leu Asp Glu Val Thr He 
145 150 155 160 

Val Asn Pro Ser Gly Glu Lys lie Ser Val Pro Asn Pro Leu Arg Arg 
165 170 175 

Tyr Thr Phe His Pro lie Asp Pro Ser Phe Pro Glu Pro Tyr Gin Ser 
180 185 190 

Trp Ser Thr Thr Leu Arg His Pro Leu Ser Asp Asp Ala Asn Ala Ser 
195 200 205 

Asp Asn Val Pro Glu Leu Lys Ala Thr Leu Arg Ser Ala Gly Pro Gin 
210 215 220 

Leu Lys Thr Lys Thr Tyr Asn Leu Leu Thr Arg Val His Thr Trp Pro 

225 230 235 240 

Ala Phe Ser Asn His Thr Pro Asp Asp Gly Gly Ser Thr Ser Asn Ser 
245 250 255 

Leu Glu Gly He His Asp Ser Val His Val Asp Val Gly Gly Asn Gly 
260 265 270 

Gin Met Ser Asp Pro Ser Val Ala Gly Phe Asp Pro lie Phe Phe Met 

275 280 285 

His His Ala Gin Val Asp Arg Leu Leu Ser Leu Trp Ser Ala Leu Asn 
290 295 300 

Pro Arg Val Trp He Thr Asp Gly Pro Ser Gly Asp Gly Thr Trp Thr 
305 310 315 320 

He Pro Pro Asp Thr Val Val Gly Lys Asp Thr Asp Leu Thr Pro Phe 

325 330 335 
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Trp Asn Thr Gin Ser Ser Tyr Trp He Ser Ala Asn Val Thr Asp Thr 
340 345 350 

Ser Lys Met Gly Tyr Thr Tyr Pro Glu Phe Asn .Asn Leu Asp Met Gly 
355 360 365 

Asn Glu Val Ala Val Arg Ser Ala He Ala Ala Gin Val Asn Lys Leu 
370 375 380 

Tyr Gly Gly Pro Phe Thr Lys Phe Ala Ala Ala He Gin Gin Pro Ser 
3S5 390 395 400 

Ser Gin Thr Thr Ala Asp Ala Ser Thr lie Gly .Asn Val Thr Ser Asp 
405 410 415 

Ala Ser Ser His Leu Val Asp Ser Lys He Asn Pro Thr Pro Asn Arg 
420 425 430 

Ser He Asp Asp Ala Pro Gin Val Lys lie Ala Ser Thr Leu Arg Asn 
435 440 445 

Asn Glu Gin Lys Glu Phe Trp Glu Trp Thr Ala Arg Val Gin Val Lys 
450 455 460 

Lys Tyr Glu He Gly Gly Ser Phe Lys Val Leu Phe Phe Leu Gly Ser 
465 470 475 480 

Val Pro Ser Asp Pro Lys Glu Trp Ala Thr Asp Pro His Phe Val Gly 
485 490 495 

Ala Phe His Gly Phe Val Asn Ser Ser Ala Glu .Arg Cys Ala Asn Cys 
500 505 510 

Arg Arg Gin Gin .Asp Val Val Leu Glu Gly Phe Val His Leu Asn Glu 
515 520 525 

Gly He Ala Asn He Ser Asn Leu Asn Ser Phe Asp Pro He Val Val 
530 535 540 

Glu Pro Tyr Leu Lys Glu Asn Leu His Trp Arg Val Gin Lys Val Ser 
545 550 555 560 

Gly Glu Val Val Asn Leu Asp Ala Ala Thr Ser Leu Glu Val Val Val 
565 570 575 

Val Ala Thr Arg Leu Glu Leu Pro Pro Gly Glu He Phe Pro Val Pro 

580 585 590 

Ala Glu Thr His His His His His He Thr His Gly Arg Pro Gly Gly 
595 600 605 
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Ser Arg His Ser Val Ala Ser Ser Ser Ser 
610 615 

<210> 5 
<211> 6290 
<212> DNA 

<213> Lent inula edodes 
<400> 5 

aatgtgaatt ccaagcctgt attccctcct atcgcgggaa tcgtttacct atccacccct 60 
ttctctttcg atacgacgcc ggaagatagg caaacagctt taagagcgta tcatgaaaca 120 
gaagacgcta aggagatata tgagcactca ccggtcggat tgatagaggc gttatccgca ISO 
tcatctctag ttttggatcc gagaaaattc ccttgcttga ttgtcttagc acagtacgac 240 
ccgtacgtca ttaagttcgg attgctttca agagataaca gtcgagaaat cgtcttccag 300 
gcaagaaatc caagattcaa ccttctcgtt tatagaggaa tatcgcagaa aaagtccgca 360 
aggaatctta ccagagttcg tggtcgtggc tggacacaac catatttcac atgtttgttc 420 
aattggaaca gaggacgacg tgctggggag attactgcgc gagtttgttg ggaaagtctg 4S0 
ttcaaggtga gccagcgatt cgtaaagatg tactgtaact gaatgaacga gtcgcgtcat 540 
agatttactt ggaagtacaa aggcaaagat ttggacgctt agacgaagca gtggtactta 600 
ctgtaatctt gatatggatg tgtatgaatg gatacccgtt caagttgaag agaaagcgtt 660 
gcctaacttc agaattgaac gcagtcggac caaggggcat tcggctccgg aatgccagac 720 
tcgacgcacc accgagttcc ccttcgacaa gcctttgcgc aaagtgttaa atgtagtcct 780 
ggaattccaa agagatttta ttcacgaacg agaatattat gtacattcga ttctccgtga 840 
actaaccagg tgcactgtta catgtcacgt gtagggcggg tatctactat ctgccattcg 900 
gatgaccgag gatgccactg ggatatcgtg actaagcgat tcagccgtca tcgatgggac 960 
atgaatatgc atgaatattg aatcagcaaa atgaatcaac accccttggt cttctcgctt 1020 
ctcagaggca tcctgaggca acctctacgg aatttttcat gttcgtgtta ccaccgtctc 1080 
cgcagctgta ctacctctga cataaaactt ttccccgttc ccaatgagac ctccacacct 1140 
ctcgagcttg gataagcctt cagcgttatg gattcgattc cagcttccgc ccccgtggtc 1200 
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ttctcgtttc ctaatgaatt tcctggacat gtcatggttg acaagagcaa tctctctgaa 1260 
aaactatacc tataattttg accggcggtg taatcaggta gaatcaggtt gtagtaatgt 1320 
tcggaaagtt caaccctagg tcttccctcc ccttctctcc catgctgctg tcactgtcac 13S0 
tcgtacttct ctggaagtaa cagatattgg aactgtgtag cagaaaacaa gtcgaacgga 1440 
catcacatac ctctcctttg ctgcgcacca aattttcccc ttctgttgta tcccggttgt 1500 
ctcaaatgtc ggcatcttgt tcctcgattt cgcggacaca tagcgctagt gctaaatccc 1560 
aatcctttct aggagctctc atcttcaact ctcatcaaat aacacgttca aatcaaccaa 1620 
agcctgggta tatcagacct ttcgcttcgc catttcattc tgcattgatc cacatcctga 16S0 
ctgggataca cggctgacga gataaggagc cggatggcac ttaagaagtc cagattatat 1740 
cgactgcgat gtaataagaa tagaggtgag cagtgatgag ctatgtatgt ttccggatca 1800 
tcgtttcttc tcatttacac aatggtccta caaacgagca aagtgtactt accactggat I860 
tgttgaacga atatttttcc caaaacaaat tttttttcca atttatatga ccttaggtga 1920 
cacaagtggt tggtggcttt agtcaagatg cttgcacggc gttgaagcca tgttcgtgta 1980 
taagtatgaa cccatagacg cggctcgaat tttcagtgcc ggtgtcaatg gagtaatcct 2040 
cgctgttcgg gctacatagt ttaggtagtt ggtgttaata gcgacataca attcaaggag 2100 
gcctaacaaa acactacttc gggaaccaag gattattacc attgctcagg tgaaagttag 2160 
atccgtacaa actcagcccg aatcttgact aaaacacata ctgaagacag ccgaagaagc 2220 
aatggaatga atctagtccc gttggtgttg accctctttt tctatcactc aatcggacgg 2280 
cagattccag aggccgacca atactgctaa gactgcagac agaggctgct taaccgacat 2340 
gattctatca aacaaatctc agccactttc tccgcttctg tcgggactgc cctcttgttc 2400 
aatttgttac ttgatcgcta tgttggtctc gtaagatata atatggacgt ccccccccta 2460 
cggagttcga tggaagtata agcaaatgcc aacttagcca agcttcgaag gcaatgctta 2520 
gggggtagat cgtgtatctg tcttggctgt tagtattaca gcactggagt agctgtgctc 2580 
attcggatcc ttaaaagctc gaggtctaaa tcttctaacc ccacacaccg atttgttttc 2640 
acagagttca tttagatgtc tcattatctt gtcactggcg caactggagg atcaacctct 2700 
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ggggcageag cacccaatcg tctcgaaatt aatgatttcg tcaaacaaga agaccagttt 2760 
tctctctata ttcaggcttt gcgtaagtcg aaatcaggct gaatatcgcg gaactcgttc 2S20 
attaattggc acatcatgaa tcagaataca tttattcaag taaaagccaa gacgatattg 2SS0 
actccttctt ceaaatcgga gggatccatg gccttccgta tgtcccttgg gacggcgcag 2940 
gaaataagcc agtagacact gacgcctggg agggatattg cactcatggc agcgtgttat 3000 
ttccaacctt ccaccgtccg tatgttctac tcatcgaggt aatcagattt ttttgctcaa 3060 
aactgtcgac actgactcat atttgttttg cttcgttagc aagcaatcca ggctgcggcc 3120 
gtcgatatcg ccgcaacata catcgtagat agagctcgtt accaggacgc cgcgttgaat 31S0 
ctacgtcagc catactggga ttgggcccga aacccagttc ctccgccgga agtaatatct 3240 
ctggacgagg ttaccatcgt taacccaagc ggagagaaaa tctctgttcc caaccctctc 3300 
cgacgttata cattccaccc catagatccg tccttccctg aaccatatca gtcttggtcg 3360 
actactcttc gacatccttt gtccgatgat gccaatgcat cggacaatgt tccagaattg 3420 
aaagcgttag tttcactgca tactcaaatg aatagcatga attcttacgt tcattgcagg 34S0 
acgttgagaa gtgctggtcc ccaactcaag accaagacgt. acaaccttct gacgcgagtt 3540 
catacatggc cggcgttcag taaccatacg cccgacgatg gagggagtac cagcaatagt 3600 
cttgaaggta ttcacattgg tgttcactgc aaacacgagg cttatggtct ccacaaggta 3660 
tccacgacag tgtccacgtc gatgttggtg gaaacgggca aatgtcagat ccttcagtag 3720 
caggtaggtc atttttgtta ctctttcgcg ctgaataatc gacatacctt cggcaggatt 3780 
cgatcccatt ttctttatgc accatgccca ggttgatcgt ctgctttcat tgtggtctgc 3S40 
attgaatccg agggtgtgga ttaccgacgg accttctggc gatgggacat ggactatccc 3900 
tcccgacact gtagttggaa aggatactgg tactttcacg ctcgattcgt acggatggac 3960 
ccgaagtcaa ctaatcatct tataatatcc agatcttact ccgttctgga acacccagtc 4020 
atcgtattgg atttctgcca atgtgaccga tacgtccaag atgggatata catatccaga 4080 
atttaacaat ctcgatatgg gaaatgaagt tgcagttcga tctgctatag ctgcacaagt 4140 
taacaagctc tatggtggac cattcacgaa attcgcggca gcaattcaac aaccttcttc 4200 
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tcaaactact gcagacgctt ccacgattgg caatgtcaca agcgatgcct cttcgcacct 4260 
ggtagacagc aaaatcaatc cgacgccaaa tagaagcatt gatgatgccc ctcaagtaaa 4320 
aatagcttcc actctaagga acaacgaaca aaaggagttt tgggaatgga ctgcccgtgt 4380 
gcaggtcaag aagtacgaaa taggtggaag cttcaaggtc ttattcttct taggcagtgt 4440 
gcccagtgat cccaaggaat gggctactga tccccatttt gtcggagcat tccacgggtt 4500 
cgtgaatagg ttagctgcaa tctcattatc gcaatacttc aatttataat ttggctctgt 4560 
ttatgtatca cagctctgcc gaacgatgcg caaactgtcg gcgtcaacag gatgtcgttc 4620 
tcgaaggatt cgtgcatctc aacgaaggta ttgcgaacat ttccaacttg aactcattcg 46S0 
acccaatcgt tgtggaaccg tatcttaaag agaacctcca ctggcgtgtg caaaaggcaa 4740 
gatttgattg tttctctgct tcacaatgcc atggatcaac ataactttca ggtatcgggc 4S00 
gaggtagtca atttggatgc agcgacatcc ctggaagtcg tagttgtcgc tacgcgtttg 4860 
gagttgcctc ctggagagat cttcccagta cctgcagaga cacaccacca tcaccatatc 4920 
acacatggtc gtcctggtgg ttctcgccac agcgtcgcat cttcaagctc ctaatcagac 4980 
aaagagtgga attcgaatga actatcgcga taaataaata atgtcctcgt tgtgtgtatg 5040 
tgtaatgttg gttttttagc ggttgaagac aggtagcgct gagcctggcc attaatggag 5100 
aatgattcgg tactcaaatt gacatacata cctctagacc ggtggtacac catgtgagca 5160 
aggcgatatt tctgccggtt ctaattcact cagatgctgc gcgcgcatcc ccaggcatgt 5220 
gttcaataca cagctcacac catccgcggc tctccttttc gctatcaagg aatcagttac 5280 
ggccattttg aatcggaaag aaaatcacgc acgtagggag tgcaactact gcagtggttg 5340 
caaaaagcaa gctcatgcaa gcgagggtaa agacataagt ccaacgagcc attggagtgc 5400 
tgggatatga taggatagga taggatagtt aacttatact ggctagctcc gattgctggg 5460 
taagtgggaa gggagaactg acggggacga gtgatggaga gaaagacgag tctccacagc 5520 
agtttttata acctagttgt gactaactgt acatgttgcc aatctcccgc ataactgtat 5580 
acataagtat tagcaaatct ttccatcaaa gtgaaaccgt gacggggcta ctaattatgc 5640 
tatgggaccg cggtataatg tacgaacgca ctgaccagta aatcaccaca gtatcgaggt 5700 
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gcaacctggt gcaacaaggc gcagcaccgt cctgttccat tccatctttg taccataccc 5760 

atttctcttg agatagatat cctgtggttc ttgagtttag agtacaaaca gctcggaagt 5S20 

tcattcatgg ataaagtctt tcaatctccg ttcgacgcag gagcggcgct ccccggtgat 58S0 

cattgtatca tcttgactaa ttcgtcggga aggtgtaaaa ggaggtgtat ataaggacgg 5940 

cagaagaggg cagaagctgg gcagaagtga catagaaaat ggcgctccaa atgggcgaaa 6000 

tcaggaatta atctgtgtac attggaagat aagataagat catatgccat aagatcaaca 60GO 

tttattgact ccgatctgat tgattgaaaa acctcagaac tgcaaaagag cctctttttt 6120 

ccagcactct tatcttcata tacagtgctg cctccccccc ctcttacagc gaagttcccc 61S0 

accatgaacg acaaaatttt ggaggatacg agcgatcctg gcttaccgac cactattgtt 6240 

ccccatactg cagattttga tggctcttcc tttggtgatc ggagttagta 6290 

<210> 6 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> Degenerate 
<222> (11) 

<223> "n" is a, t, c or g 
<220> 

<221> Degenerate 
<222> (14) 

<223> "n" is a, t, c or g 
<400> 6 

tycarathgg nggnathcay gg 22 

<210> 7 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 
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<221> Degenerate 
<222> (2) 

<223> V is a. t, c or g 
<220> 

<221> Degenerate 
<222> (S) 

<223> "n" is a, t, c or g 
<220> 

<221> Degenerate 
<222> (14) 

<223> "n" is a, t, c or g 
<400> 7 

rnckrtcnac ytgngcrtgr tg 22 

<210> S 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 8 

gcgcaggaaa taagccagta gacac 25 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 9 

gcgtggtgca taaagaaaat 20 

<210> 10 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 10 . 

attccaagcc tgtattccct cctatcg 27 
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<210> 11 
<211> 2S 
<212> DNA 

<213> .Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 11 

ctctgtgaaa acaaatcggt gtgtgggg 28 

<210> 12 
<211> 37 
<212> DNA 

<213> .Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 12 

ggaattcgaa tgaactatcg cgataaataa ataatgt 37 

<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 13 

agcttctgcc ctcttctgcc gtcctta 
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